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(57) ABSTRACT

A drum head having a striking feeling similar to an acoustic
drum includes an inner head layer and a pair of outer head
layers. The outside diameter of the inner head layer is smaller
than the outside diameter of a flat part of the outer head layers
and the inside diameter of the edge of the shell. The inner head
layer is inside the connection part between the flat part and a
cylindrical part of the outer head layers and the shell edge
part. When tension is applied to the outer head layers, tension
is prevented from being applied to the inner head layer.

21 Claims, 3 Drawing Sheets
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1
DRUM HEADS AND DRUMS

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

Japan Priority Application No. 2012-194421, filed on Sep.
4, 2012, including the specification, drawings, claims and
abstract, is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

Embodiments of the present invention relate to drum
heads, drums that include such drum heads and methods of
making and using such drum heads and drums, and, in par-
ticular embodiments, to drum heads, drums and methods for
providing a striking feeling similar to that created when strik-
ing the head of a typical acoustic drum, while reducing the
acoustic striking sound relative to that of a typical acoustic
drum.

BACKGROUND

Some drum heads have been configured to produce, when
struck, reduced acoustic striking sounds relative to typical
acoustic drum heads made of film material. Such drum heads
may be used, for example, to form a striking surface of an
electronic drum or striking surface of a practice drum that
imitates the feel of an acoustic drum.

For example, Japanese laid-open patent application HEI
10-020854 describes a drum head formed from a net-like
material composed of plural nets.

However, that type of a drum head can more readily stretch
when struck, compared to the head made of a typical film used
for an acoustic drum, resulting in a strike response that can
feel weak to the performer.

Also, Japanese laid-open patent application 2009-229514
describes a drum head with a striking part, at least a portion of
which is made of a rubber foam body having independent
bubbles (cavities that do not communicate with the open air).

However, with that type of a drum head, a drum stick or the
like can tend to rebound from the elastic force of the drum
head after the drum head is struck. As a result, the striking
feeling when striking that type of a drum head can be some-
what different compared to an acoustic drum that drives back
a drum stick or the like by the tension of the head.

Therefore, certain previous drum heads that were designed
to reduce acoustic striking sounds have a configuration that
provides a striking feeling different from that of an acoustic
drum.

SUMMARY OF THE DISCLOSURE

In contrast, embodiments of the present invention relate to
drum heads that are capable of producing reduced acoustic
sound, while providing a striking feeling similar to the feeling
of striking the head of an acoustic drum. Further embodi-
ments relate to drums that include such drum heads and
methods of making and using such drum heads and drums.

A drum head according to an embodiment of the present
invention has an inner head layer provided between a pair of
outer head layers. Therefore, by increasing the density of the
striking surface formed with the pair of outer head layers and
the inner head layer, the weight per unit area of the striking
surface can be increased. As a result, one or both of the outer
head layers can be composed of breathable material, and the
feel of its striking surface can be approximated to that of a
head made of a film used for an acoustic drum.
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Also, the inner head layer is located inside the inner cir-
cumferential surface of a frame part, and the outer shape of
the inner head layer, as viewed in an axial direction of the
frame part, is formed smaller than the inner circumference of
the shell that stretches the outer head layer. Therefore, when
tension is applied to the pair of outer head layers, the tension
can be prevented from being applied to the inner head layer.
As aresult, rebounding of the pair of outer head layers and the
inner head layer, when struck, can be suppressed, compared
to a case where tension is applied to the inner head layer as
well as both of the outer head layers. Therefore, a stronger
response to striking the drum head can be produced and felt
by the performer.

In this manner, by including the inner head layer between
the pair of outer head layers, and stretching the drum head
onto the shell without applying tension to the inner head layer,
striking sound upon striking the drum head can be reduced,
and striking feeling similar to the feeling generated upon
striking the head of an acoustic drum can be obtained.

In a further example of a drum head according to the
above-described embodiment, the inner head layer is dis-
posed inside a connection part between a flat part and a
cylindrical part of the pair of outer head layers. Therefore,
when tension is applied to the pair of outer head layers, the
tension can be prevented from being applied to the inner head
layer. As a result, rebounding of the pair of outer head layers
and the inner head layer upon striking ofthe drum head can be
better suppressed, compared to the case where tension is
applied to the inner head layer as well as the pair of outer head
layers. Therefore, a stronger response when striking the flat
part can be produced and felt.

In a further example of a drum head according to the
above-described embodiments, the inner head layer is com-
posed of a breathable material. As aresult, the inner layer may
pass air that passes through the outer head layers when the flat
part is struck. Therefore, the acoustic striking sound gener-
ated when the drum head is stuck can be further reduced.

In a further example of a drum head according to the
above-described embodiments, the outside diameter of the
inner head layer is arranged, as viewed in an axial direction of
the frame part, within an area enclosed by a virtual circle
concentric with the frame part, and is a half of the inside
diameter of the frame part. As a result, a portion of the drum
head where the inner head layer is arranged can be more
readily struck.

In a further example of a drum head according to the
above-described embodiments, the inner head layer is bonded
or otherwise attached to at least one of the pair of the outer
head layers. Accordingly, relative displacement, in the radial
direction of the frame part, of the inner head layer with respect
to the pair of outer head layers can be restricted. Therefore,
when the outer head layers are stretched over the shell, it is
easier to maintain the inner head layer inside the inner cir-
cumference of the shell. In that regard, the process of stretch-
ing the drum head over the shell can be more easily accom-
plished.

The breathability of the outer head layers can decrease in
the areas where the inner head layer is bonded to one or both
of'outer head layers. In this respect, the ratio of the area where
the inner head layer is bonded to the outer head layer, to the
area of the entire inner head layer may be selected to be 10%
or less, for reliable breathability of the outer head layers.
Accordingly, the acoustic striking sound generated upon
striking the drum head can be reduced.

In a further example of a drum head according to the
above-described embodiments, the two outer head layers are
bonded together in an area outside the outer periphery of the
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inner head layer and inside the inner circumference of the
shell on which the outer head layers are stretched, as viewed
in an axial direction of the frame part. As a result, relative
displacements of the inner head layer with respect to the pair
of'outer head layers can be restricted in the radial direction of
the frame part. Therefore, when the outer head layers are
stretched over the shell, it is easier to maintain the inner head
layer inside the inner circumference of the shell. In that
regard, the process of stretching the drum head over the shell
can be more easily accomplished.

In a further example of a drum head according to the
above-described embodiments, the pair of outer head layers
and the inner head layer are composed of the same material.
As aresult, when the drum head is struck, the inner head layer
can be deformed according to deformation caused by exten-
sion of the pair of outer head layers. Therefore, generation of
acoustic sound from the outer head layers colliding against
the inner head layer can be suppressed. Accordingly, the
acoustic striking sound can be further reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(a) is a cross-sectional view of a drum with a drum
head in accordance with an embodiment of the invention.

FIG.1(b)is anenlarged cross-sectional view of a portion Ib
of the drum shown in FIG. 1(a).

FIG. 2 is a perspective view of a shell and an exploded
perspective view of a drum head according to the embodiment
of FIG. 1(a).

FIG. 3(a) is a top plan view of a drum head in accordance
with a second embodiment of the present invention.

FIG. 3(b) is a top plan view of a drum head in accordance
with a third embodiment of the present invention.

FIG. 3(c) is a top plan view of a drum head in accordance
with a fourth embodiment of the present invention.

FIG. 3(d) is a top plan view of a drum head in accordance
with a fifth embodiment of the present invention.

DETAILED DESCRIPTION

Example embodiments of the invention are described with
reference to the accompanying drawings. FIG. 1 is a cross-
sectional view of a drum 1 that includes a drum head 3
according to an embodiment of the invention stretched over
the body of the drum 1. FIG. 1() is an enlarged cross-
sectional view of the portion Ib of the drum 1 in FIG. 1(a).
FIG. 1(a) shows a cross section taken along a straight line that
passes through a pair of tension bolts 5 arranged opposite
each other across the axis of a frame part 31.

In the embodiments shown in FIG. 1(a) and FIG. 1(5), the
drum 1 is a drum for practice that is configured to imitate an
acoustic drum. The drum 1has a shell 2, a drum head 3, ahoop
4, tension bolts 5, and lugs 6. The shell 2 composes a body of
the drum 1. The drum head 3 is stretched over the shell 2. The
hoop 4 is retained to the drum head 3. The tension bolts 5 are
retained to the hoop 4. Each lug 6 is affixed to the outer
circumference of the shell 2 and the tension bolts 5 are
threaded into the lugs 6.

In the illustrated embodiment, the shell 2 is a cylindrical
member having openings on both sides in the axial direction.
The drum head 3 is stretched over one side (the top side in
FIG. 1(a)) in the axial direction.

The drum head 3 forms a striking surface to be struck by the
performer. When the drum head 3 is stretched over the shell 2,
the drum head 3 contacts a part 2a on one side of the shell in
the axial direction.
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FIG. 2 is a perspective view of the shell 2 and an exploded
perspective view of the drum head 3. In FIG. 2, an illustration
of'the lug 6 affixed to the outer circumference of the shell 2 is
omitted.

The drum head 3 includes a ring-shaped frame part 31, a
pair of outer head layers 32 and an inner head layer 33. The
outer peripheral edges of the outer head layers 32 are affixed
to the frame 31. The inner head layer 33 is arranged between
the pair of outer head layers 32. In an example embodiment,
the outer peripheral edges of the outer head layers 32 are
wound around a hollow ring-shaped member 31« that has a
square cross section. Then, the hollow ring-shaped member
31a (with the outer peripheral edges ofthe outer head layer 32
wound around it) is inserted into an open, upper side of the
frame part 31, and the frame part 31 is thereafter closed to
retain the hollow ring-shaped member 314 and the outer head
layers to the frame part 31.

The frame part 31 is retained on the shell 2 by the hoop 4.
In particular embodiments, the frame part 31 is composed of
a metal material having predetermined rigidity. In other
embodiments, the frame part 31 is composed of other suitable
materials, such as, but not limited to, a resin material, having
asuitable rigidity. The inside diameter D1 ofthe frame part 31
is larger than the outside diameter D2 of the shell 2. Accord-
ingly, the frame part 31 fits over the outer circumference of
the shell 2 so that one side of the drum head 3 contacts the part
24 of the shell 2 when the drum head 3 is stretched over the
shell 2.

The pair of outer head layers 32 is stretched over one side
of the shell 2 and forms a striking surface to be struck by a
performer. In particular embodiments, the outer head layers
32 are each composed of a net-like plain woven material
having breathability (having openings sufficient to allow air
to pass through). Because the outer head layers 32 are com-
posed of a net-like material, the striking sound generated
when the head is struck can be reduced. The outer head layers
32 in the pair are composed of the same material. According
to embodiments of the present invention, the outer head layers
32 are composed of a plain woven net-like material. In other
embodiments, the outer head layer 32 may be composed of a
net-like twill woven material. However, with the outer head
layers 32 composed of a plain woven material, the breathabil-
ity of the outer head layers 32 can be increased, compared to
a case where the outer head layers 32 are composed of a
net-like twill woven material. However, by composing the
outer head layers 32 with a net-like twill woven material, the
density of the outer head layers 32 can be increased, thus
increasing its weight per unit area, compared to the case
where the outer head layers 32 are composed of a net-like
plain woven material. Therefore, the striking surface can be
approximated to the feel of a head made of a film used for an
acoustic drum.

The pair of outer head layers 32 has a flat part 32a, and a
cylindrical part 325. The flat part 32a forms a striking surface.
The cylindrical part 325 is formed in a cylindrical shape and
has one end connected to the outer periphery of the flat part
32a, and a second end affixed to the frame part 31.

The flat part 32a defines a planar surface part that is formed
in a generally circular shape as viewed in a top-down view
(viewed in the axial direction of the shell 2). The outside
diameter D3 of the flat part 32a is generally equal to the inside
diameter D4 of the end part 24 on one side of the shell 2 in the
axial direction, when a tension is not applied to the drum head
3. As a result, when the drum head 3 is placed on one side of
the shell 2 in the axial direction, the connection part between
the flat part 324 and the cylindrical part 325 abuts against the
end edge part 2a, on one side of the shell 2 in the axial
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direction. Moreover, the cylindrical part 325 is formed in a
tapered shape having a smaller inside diameter on one end
side relative to the inside diameter on the other side of the
tapered shape.

When a tension is applied to the drum head 3, the flat part
32a is configured such that the connection part between the
flat part 32a and the cylindrical part 325 abuts against the edge
part 2a of the shell 2, on one side of the shell in the axial
direction. Alternatively, the pair of outer head layers 32 may
be configured only with the flat part 324, with the cylindrical
part 325 omitted. In that alternative configuration, the frame
part 31 is affixed to the outer peripheral edge of the flat part
32a.

The inner head layer 33 can improve the feel (from the
performer’s perspective) of the flat part 32a when the per-
former strikes the flat part 32a. In particular embodiments, the
inner head layer 33 is composed of a net-like breathable
material. In further embodiments, the inner head layer 33 is
composed of the same material as that of the pair of outer head
layers 32.

Moreover, the inner head layer 33 is formed in a generally
circular shape as viewed in a top-down view (viewed in the
axial direction of the shell 2). The outside diameter D5 of the
inner head layer 33 is smaller than the outside diameter D3 of
the flat part 324 of the outer head layers 32 and the inside
diameter D4 of the shell 2.

The drum head 3 is configured such that the outer periph-
eral edge of the pair of outer head layers 32 is affixed to the
frame section 31, without bonding the inner head layer 33 to
the pair of outer head layers 32. For example, in such embodi-
ments, the inner head layer 33 may be simply placed between
the pair of outer head layers 32.

As aresult, restriction of relative displacements of the inner
head layer 33 with respect to the pair of outer head layers 32
can be avoided. Moreover, the work required to connect the
inner head layer 33 to the pair of outer head layers 32 can be
omitted, which reduces the number of steps used to fabricate
the drum head 3.

Referring back to FIG. 1, the hoop 4 is a ring-shaped
member for applying a tension to the pair of outer head layers
32, by pressing down on the frame 31 of the drum head 3. The
inside diameter of the hoop 4 is larger than the outside diam-
eter D2 of the shell 2. Through holes 4a are formed at equal
intervals along the circumferential direction of the hoop 4.
Tension bolts 5 are inserted in the through holes 4a and
retained at an upper surface side of the hoop 4 (an upper side
in FIG. 1(5)).

A male screw thread is formed on the tension bolt 5, and a
female screw thread engageable with the male screw thread of
the tension bolt 5 is formed on the lug 6. By screwing the
tension bolts 5 into the lug 6 while the tension bolts 5 are
retained at the hoop 4, the hoop 4 and the frame part 31 of the
drum head 3 are pushed down toward the other end of the shell
2 in the axial direction (a lower side of FIG. 1(a)). As a result,
the pair of outer head layers 32 of the drum head 3 is pulled
outwardly in the radial direction, and the drum head 3 is
stretched over one end of the shell 2 to apply tension to the
pair of outer head layers 32.

The outside diameter D5 of the inner head layer 33 is
smaller than the outside diameter D3 of the flat part 32a of the
outer head layers 32 and the inside diameter D4 of the edge
part 2a of the shell 2 (see FIG. 2). As a result, the inner head
layer 33 canbe disposed inside the diameter of the connection
part between the flat part 32a and the cylindrical part 326 of
the pair of outer head layers 32 and inside the diameter of the
edge part 2a of the shell 2. Therefore, when the drum head 3
is stretched and installed on the shell 2, the inner head layer 33
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can be arranged to avoid being tensioned over the shell 2.
Therefore, when a tension is applied to the pair of outer head
layers 32, the tension can be prevented from being applied to
the inner head layer 33.

In other words, compared to the case where a tension is
applied to both ofthe pair of outer head layers 32 and the inner
head layer 33, rebounding of the pair of outer head layers 32
and the inner head layer 33 when the head 3 is struck can be
suppressed.

As aresult, after the flat part 32a is struck by a stick or the
like and the flat part 32a is pushed in the striking direction
(downward direction in FIG. 1(a)), the amount of rebounding
of the flat part 32a in a direction (upward direction in FIG.
1(a)) opposite to the striking direction can be reduced. In
addition, the rebounding speed of the flat part 32a can be
reduced. Therefore, compared to a case where tension is
applied to both the pair of outer head layers 32 and the inner
head layer 33, the response to striking the flat part 32a can be
felt stronger.

Many acoustic drums use heads made of a film. In contrast,
because the pair of outer head layers 32 is composed of a
net-like material, the breathability of the head 3 is greater than
that of the head made of a film. Therefore, in particular
embodiments, the head 3 is configured to allow the passage of
air through the pair of outer head layers 32 and the inner head
layer 33, to reduce acoustic striking sound when the head 3 is
struck.

However, because the pair of outer head layers 32 is com-
posed of a net-like material, it has a smaller density at the
striking surface and a lighter weight per unit area compared to
atypical head made of a film. Also, the elasticity of the pair of
outer head layers 32 can be higher than that of a head made of
afilm. Therefore, if a head composed of the pair of outer head
layers 32 alone is struck, the amount of rebounding of the flat
part 32a can be greater, and the rebounding speed of the flat
part 32a can be faster, compared to a case in which a head
made of a film is struck. Accordingly, the response to striking
the head can feel weak to the performer. In contrast, by
including the inner head layer 33 between the pair of outer
head layers 32, the density of the striking surface can be
increased and the weight per unit area can be increased. As a
result, while the outer head layers 33 are made of a breathable
material, the striking surface, when struck, can approximate
the feel of striking a film used for an acoustic drum.

Moreover, if tension is applied to both of the pair of outer
head layers 32 and the inner head layer 33, the inner head
layer 33 will extend in a manner similar to the pair of outer
head layers 32. As a result, in response to a strike on the head,
both of the pair of outer head layers 32 and the inner head
layer 33 rebound in a direction opposite to the striking direc-
tion. Therefore, compared with a case in which a head made
of'a film is struck, the response to striking the flat part 32a can
feel weak to the performer.

In contrast, according to embodiments of the drum head 3,
tension is not applied to the inner head layer 33 included
between the pair of outer head layers 32, such that the
response to striking the flat part 32a can feel strong to the
performer. Therefore, embodiments described herein can not
only reduce acoustic striking sound, but also provide a strik-
ing feeling similar to the feeling of striking the head of an
acoustic drum.

The outside diameter of the inner head layer 33 may be
arranged, as viewed in an axial direction of the frame part 31
(in the vertical direction in FIG. 1), within the entire area
enclosed by a virtual circle that is concentric with the frame
part 31. In particular embodiments, the outside diameter of
the inner head layer 33 is at least V4 of the inside diameter of
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the frame part 31 or greater. In further embodiments the
outside diameter of the inner head layer 33 is V2 of the inside
diameter of the frame part 31 or greater, or in yet further
embodiments, ¥ of the inside diameter of the frame part 31 or
greater.

As a result, the inner head layer 33 can be arranged in the
central area of the drum head 3, where the drum head is more
readily struck by the performer. Moreover, a greater radius of
the virtual circle described above, results in a larger area in
which the inner head layer 33 is present, with respect to the
entire striking surface. As a result, the portion where the inner
head layer 33 is present can be more readily struck.

In particular embodiments of the drum head 3, the pair of
outer head layers 32 and the inner head layer 33 are composed
of the same material. As a result, the inner head layer 33 can
be deformed by the extension of the pair of outer head layers
32 when struck. Therefore, when the flat part 324 is struck,
generation of a colliding sound by the outer head layers 32
colliding against the inner head layer 33 can be suppressed.
Therefore, the acoustic striking sound can be further reduced,
compared to a case where the inner head layer 33 and the
outer head layers 32 are composed of mutually different
materials. According to embodiments of the drum head 3, the
inner head layer 33 is not bonded with the pair of outer head
layers 32. As a result, vibrations of the pair of outer head
layers 32 and vibrations of the inner head layer 33, upon
striking, cancel each other out, such that the vibration of the
outer head layers 32 and the inner head layer 33 can settle
quicker. In addition, high-frequency components generated
by vibrations of the outer head layers 32 and the inner head
layer 33 can be reduced.

Further embodiments are described with reference to FIG.
3(a) and FIG. 3(b). According to embodiments described
above, relative displacements within the frame 31 of the inner
head layer 33 with respect to the pair of outer head layers 32
are not restricted. In contrast, in the embodiments of F1IG. 3(a)
and F1G. 3(b), relative displacements in the radial direction of
the inner head layer 33 with respect to the pair of outer head
layers 32 are restricted. The same reference numerals used in
the embodiment discussed above are also used for corre-
sponding features in FIGS. 3(a) and 3(b), and reference is
made to the above description of those features.

FIG. 3(a) is a top-down view of a drum head 203 in accor-
dance with an embodiment of the present invention. Further,
FIG. 3(b) is a top-down view of a drum head 303 in accor-
dance with another embodiment of the present invention. In
FIG. 3(a) and FIG. 3(b), the inner head layer 33 is shown by
broken lines.

As shown in FIG. 3(a) and FIG. 3(5), drum heads 203 and
303 have connection parts 234 and 334, respectively, where
the pair of outer head layers 32 are connected together. The
connection parts 234 and 334 restrict relative displacements
of'the inner head layer 33 with respect to the pair of outer head
layers 32, in the radial direction of the frame part 31. The
connection parts 234 and 334 are shown in FIG. 3(a) and FIG.
3(b), schematically. Any suitable manner of bonding the pair
of outer head layers 32a and 325 together may be employed
including, but not limited to, sewing, bonding with an adhe-
sive, welding, etc.

The connection parts 234 and 334, as viewed in the axial
direction of the frame section 31 (vertical direction to the
plane of the paper in FIG. 3(a) and FIG. 3(b)), are provided
outside the outer peripheral edge of the inner head layer 33,
and inside the connection part between the flat part 324 and
the cylindrical part 325. In the drum head 203 in accordance
with the embodiment of FIG. 3(a), the connection part 234 is
formed in a circular shape around the outer peripheral edge of
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the inner head layer 33. In the drum head 303 in accordance
with the embodiment of FIG. 3(b), a plurality (three in FIG.
3(b)) of connection parts 334 are located at equal intervals in
the circumferential direction around the outer peripheral edge
of the inner head layer 33.

Accordingly, in the drum heads 203 and 303, as viewed in
the axial direction of the frame part 31, relative radial dis-
placements of the inner head layer 33 with respect to the pair
of outer head layers 32 can be restricted. Accordingly, the
inner head layer 33 will be placed within the inside of the
inner circumference of the shell 2 by the action of stretching
the outer head layers 32 over the shell 2, such that it would not
be necessary to perform additional steps to confirm the place-
ment of the inner head layer 33 inside the inner circumference
of'the shell 2 (see FIG. 1(a)). Therefore, the ability to stretch
the drum head 203 and 303 over the shell 2 can be simplified.

In the drum head 203 in accordance with the embodiment
of FIG. 3(a), the connection part 234 is formed in a circular
shape around the outer peripheral edge of the inner head layer
33. As aresult, relative displacements of the inner head layer
33 with respect to the pair of outer head layers 32 in the radial
direction of the frame part 31 can be prevented.

Also, in the drum head 303 in accordance with the embodi-
ment of FIG. 3(5), the connection parts 334 are arranged at
three locations, at equal intervals in the circumferential direc-
tion. Accordingly, relative displacements of the inner head
layer 33 with respect to the pair of outer head layers 32 in the
radial direction of the frame part 31 can be prevented, and the
procedure for bonding the pair of outer head layers 32 can be
simplified relative to the embodiment of FIG. 3(a).

In the drum head 303, the pair of outer head layers 32 are
connected at three locations, at equal intervals in the circum-
ferential direction. However, in further embodiments, the pair
of outer head layers 32 may be bonded at four locations or
more. By reducing the connection parts in the pair of outer
head layers 32, the procedure to connect the pair of outer head
layers 32 together can be simplified, and the process of fab-
ricating the drum head 303 can be simplified. On the other
hand, by increasing the connection parts in the pair of outer
head layers 32, relative displacements of the inner head layer
33 with respect to the pair of outer head layers 32 can be more
surely prevented in the radial direction of the frame part 31.

Drum heads according to yet further embodiments of the
present invention are described with reference to FIG. 3(c)
and FIG. 3(d). In various embodiments described above, the
inner head layer 33 is not bonded to the pair of outer head
layers 32. In contrast, in the embodiments of FIG. 3(c¢) and
FIG. 3(d), the inner head layer 33 is partially bonded to at
least one of the pair of outer head layers 32. The same refer-
ence numerals used in the embodiments discussed above are
also used for corresponding features in FIGS. 3(¢) and 3(d),
and reference is made to the above description of those fea-
tures. FIG. 3(c) is a top-down view of a drum head 403 in
accordance with an embodiment of the present invention.
Further, FIG. 3(d) is a top-down view of a drum head 503 in
accordance with a further embodiment of the present inven-
tion.

As shown in FIG. 3(c) and FIG. 3(d), the drum heads 403
and 503 have connection parts 434 and 534, respectively,
where at least one of the outer head layers 32 is connected to
the inner head layer 33. The connection parts 434 and 534
restrict relative displacements of the inner head layer 33 with
respect to the pair of outer head layers 32 in the radial direc-
tion of the frame part 31. The connection parts 434 and 534
are shown in FIG. 3(c¢) and FIG. 3(d), schematically.

In particular embodiments, the inner head layer 33 is con-
nected to the outer head layer 32 that is located on the upper
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side of the inner head layer 33 (front side of the plane of the
paper in FIG. 3(c) and FIG. 3(d)). In further embodiments, the
inner head layer 33 is connected to the outer head layer 32 that
is located on the lower side of the inner head layer 33 (back
side of the paper in FIG. 3(c) and FIG. 3(d)). In yet further
embodiments, the inner head layer 33 is connected to both of
the outer head layers 32.

In the drum head 403 of FIG. 3(c), the connection part 434
is provided at a single location in a center portion of the frame
part 31. In the drum head 503 of FIG. 3(d), the connection
parts 534 are formed inside of the peripheral edge part of the
inner head layer 33, and are provided at two separated loca-
tions that are on opposite sides of the center axis of the frame
part 31.

The breathability of the outer head layers 32 and the inner
head layer 33 decreases where the inner head layer 33 is
bonded to the pair of outer head layers 32. Therefore, if the
entire upper or lower surface area of the inner head layer 33
were bonded to one of the outer head layers 32, the passage of
air through the outer head layers 32 and the inner head layer
33 may not be sufficient to reduce acoustic sound. Therefore,
a louder acoustic striking sound may be generated by striking
the striking surface.

In contrast, by providing the connection parts 434 and 534
that connect part, but not an entire surface area of the inner
head layer 33 to the outer head layers 32, greater breathability
of'the outer head layers 32 and the inner head layer 33 can be
obtained. Accordingly, an acoustic striking sound that may be
generated upon striking the striking surface can be reduced.

In particular embodiments, the ratio of the area of the
connection part(s) 434 or 534 with respect to the upper or
lower surface area of the entire inner head layer 33 is 20% or
less. In further embodiments, the ratio of such areas is 10% or
less, and in yet further embodiments, the ratio is 5% or less.
As a result, the ability to stretch the drum head 203 and 303
over the shell 2 can be simplified, while acoustic striking
sound is reduced, and relative displacements of the inner head
layer 33 with respect to the pair of outer head layers 32 can be
prevented.

Example embodiments of the invention have been
described above. However, the invention need not be limited
in any particular manner to the embodiments described
above, and various improvements and changes can be made
without departing from the subject matter of the invention.

For example, in each of the embodiments described above,
one inner head layer 33 is placed between a pair of outer head
layers 32. However, in further embodiments, a plurality of
inner head layers 33 are arranged between a pair of outer head
layers 32. By properly adjusting the number of inner head
layer 33, the striking feeling similar to that of an acoustic
drum can be obtained, when the drum head 3, 203, 303, 403
or 503 is struck.

In embodiments described above, the pair of outer head
layers 32 and the inner head layer 33 are composed of the
same material. However, in further embodiments, the inner
head layer 33 is composed of a material different from that of
the pair of outer head layers 32. Also in yet further examples
of any of the above embodiments, the two outer head layers
32(a) and 32(b) is composed of mutually different materials.

In that case, at least the pair of outer head layers 32 is
composed of a material having breathability. Also, the inner
head layer 33 may also be composed of a material having
breathability, such as a net-like material, a cloth-like material.
As a result, the acoustic striking sound at striking can be
reduced.

In embodiments described above, the inner head layer 33 is
formed in a generally circular form. However, in further
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embodiments, the inner head layer 33 may be formed in
another shape, for example, a polygonal shape, and/or a ring-
shape.

In embodiments described above the drum head 3, 203,
303, 403, 503 may be for practice. In further embodiments,
the drum head 3, 203, 303, 403, 503 may be configured as a
head of an electronic drum.

The invention claimed is:

1. A drum head having a striking surface configured to be
tensioned over a drum shell having an inner circumference,
the drum head comprising:

a ring-shaped frame part having a diametric dimension

defining an inner diameter;

apair of outer head layers, each outer head layer having an

outer peripheral edge affixed to the frame part and being
composed of a material having breathability; and

an inner head layer located between the pair of outer head

layers and composed of a material having breathability,
the inner head layer having an outer diameter that is
smaller than an inner diameter of the ring-shaped frame
part;

wherein the drum head and each of the inner head layer and

the pair of outer head layers are configured to be breath-
able, when tensioned over a drum shell; wherein the
inner head layer extends across the entire diametric
dimension of the ring-shaped frame part, except in a gap
between an outer peripheral edge of the inner head layer
and the inner diameter of the ring-shaped frame part, as
viewed in an axial direction of the ring-shaped frame
part.

2. The drum head according to claim 1, wherein

the pair of outer head layers has a flat part with a planar

surface that forms the striking surface;

the pair of outer head layers further has a cylindrical part

having one end connected at a connection part to an
outer peripheral edge of the flat part and another end
affixed to the frame part; and

the inner head layer is located inside a diameter of the

connection part that connects the flat part and the cylin-
drical part.

3. The drum head according to claim 1, wherein an outer
diameter of the inner head layer is located, as viewed in an
axial direction of the frame part, entirely within an area
enclosed by a virtual circle that is concentric with the frame
part and is one half of an inside diameter of the frame part.

4. The drum head according to claim 1, wherein the inner
head layer is bonded to at least one of the outer head layers,
the inner head layer extends across and defines an inner head
layer area, and the ratio of an area where the inner head layer
is bonded to at least one of the outer head layers to the entire
inner head layer area is 10% or less.

5. The drum head according to claim 1, wherein the pair of
outer head layers are bonded together in a location between an
outer peripheral edge of the inner head layer and an inner
circumference of the shell, as viewed in an axial direction of
the frame part.

6. The drum head according to claim 1, wherein the pair of
outer head layers and the inner head layer are composed of the
same material.

7. A drum comprising:

a shell formed in a cylindrical shape; and

a drum head having a striking surface tensioned over the

shell, the drum head comprising:

a ring-shaped frame part having a diametric dimension

defining an inner diameter;
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apair of outer head layers, each outer head layer having an
outer peripheral edge affixed to the frame part and being
composed of a material having breathability; and

an inner head layer located between the pair of outer head

layers and composed of a material having breathability,
the inner head layer having an outer diameter that is
smaller than an inside diameter of the ring-shaped frame
part;

wherein the drum head and each of the inner head layer and

the pair of outer head layers tensioned over the shell are
breathable; wherein the inner head layer extends across
the entire diametric dimension of the ring-shaped frame
part, except in a gap between an outer peripheral edge of
the inner head layer and the inner diameter of the ring-
shaped frame part, as viewed in an axial direction of the
ring-shaped frame part.

8. The drum according to claim 7, wherein

the pair of outer head layers has a flat part with a planar

surface that forms the striking surface;

the pair of outer head layers further has a cylindrical part

having one end connected at a connection part to an
outer peripheral edge of the flat part and another end
affixed to the frame part; and

the inner head layer is located inside a diameter of the

connection part that connects the flat part and the cylin-
drical part.

9. The drum according to claim 7, wherein an outer diam-
eter of the inner head layer is located, as viewed in an axial
direction of the frame part, entirely within an area enclosed by
avirtual circle that is concentric with the frame part and is one
half of an inside diameter of the frame part.

10. The drum according to claim 7, wherein the inner head
layer is bonded to at least one of the outer head layers, the
inner head layer extends across and defines an inner head
layer area, and the ratio of an area where the inner head layer
is bonded to at least one of the outer head layers to the entire
inner head layer area is 10% or less.

11. The drum according to claim 7, wherein the pair of
outer head layers are bonded together in a location between an
outer peripheral edge of the inner head layer and an inner
circumference of the shell, as viewed in an axial direction of
the frame part.

12. The drum head according to claim 7, wherein the pair of
outer head layers and the inner head layer are composed of the
same material.

13. A method of making a drum head having a striking
surface configured to be tensioned over a drum shell having
an inner circumference, the method comprising:

providing a ring-shaped frame part having a diametric

dimension defining an inner diameter;

affixing an outer peripheral edge of a pair of outer head

layers to the frame part, each of the outer head layers
being composed of a material having breathability; and
locating an inner head layer between the pair of outer head
layers, the inner head layer composed of a material
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having breathability, and the inner head layer having an
outer diameter that is smaller than an inside diameter of
the ring-shaped frame part;
wherein the drum head and each of the inner head layer and
the pair of outer head layers are configured to be breath-
able, when tensioned over a drum shell; wherein the
inner head layer extends across the entire diametric
dimension of the ring-shaped frame part, except in a gap
between an outer peripheral edge of the inner head layer
and the inner diameter of the ring-shaped frame part, as
viewed in an axial direction of the ring-shaped frame
part.
14. The method according to claim 13, further comprising:
providing the pair of outer head layers with a flat part
having a planar surface that forms the striking surface;

providing the pair of outer head layers with a cylindrical
part having one end connected at a connection part to an
outer peripheral edge of the flat part and another end
affixed to the frame part; and

locating the inner head layer inside a diameter of the con-

nection part that connects the flat part and the cylindrical
part.

15. The method according to claim 13, wherein an outer
diameter of the inner head layer is located, as viewed in an
axial direction of the frame part, entirely within an area
enclosed by a virtual circle that is concentric with the frame
part and is one half of an inside diameter of the frame part.

16. The method according to claim 13, further comprising
bonding the inner head layer to at least one of the outer head
layers, wherein the inner head layer extends across and
defines an inner head layer area, and the ratio of an area where
the inner head layer is bonded to at least one of the outer head
layers to the entire inner head layer area is 10% or less.

17. The method according to claim 13, further comprising
bonding the outer head layers together in a location between
an outer peripheral edge of the inner head layer and an inner
circumference of the shell, as viewed in an axial direction of
the frame part.

18. The drum head according to claim 1, wherein the dia-
metric dimension of the ring-shaped frame part extends
through two farthest and opposite points on the ring-shaped
frame part and through a center axis of the ring-shaped frame
part.
19. The drum head according to claim 1, wherein the dia-
metric dimension of the ring-shaped frame part crosses a
radial center of the ring-shaped frame part.

20. The drum head according to claim 1, wherein the inner
head layer has an outer peripheral edge that is spaced from the
ring-shaped frame part along the entire inner diameter of the
ring-shaped frame part.

21. The drum head according to claim 1, wherein each of
the outer head layers extends across the diametric dimension
of'the ring-shaped frame part, as viewed in an axial direction
of the ring-shaped frame part.

#* #* #* #* #*



